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MANIPULATING COLLECTIONS OF ITEMS
IN A USER INTERFACE

BACKGROUND

Users interacting with a content server can initiate content
requests that can result in a large number of paginated results.
For example, a search conducted against a database for datato
be rendered in a content page can return numerous results that
are presented in a paginated user interface. Additionally, a
user may perform one or more operations against one or more
items in such a set of results.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present disclosure can be better under-
stood with reference to the following drawings. The compo-
nents in the drawings are not necessarily to scale, emphasis
instead being placed upon clearly illustrating the principles of
the disclosure. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views.

FIG. 1is a drawing of a networked environment according
to various embodiments of the present disclosure.

FIGS. 2-4 are drawings of example user interfaces ren-
dered by a client in the networked environment of FIG. 1
according to various embodiments of the present disclosure.

FIGS. 5-6 are flowcharts illustrating examples of function-
ality implemented as portions of pagination application
executed in a computing device in the networked environ-
ment of FIG. 1 as well as a content page generated by the
pagination application according to various embodiments of
the present disclosure.

FIG. 7 is a schematic block diagram that provides one
example illustration of a computing device employed in the
networked environment of FIG. 1 according to various
embodiments of the present disclosure.

DETAILED DESCRIPTION

Embodiments of this disclosure are directed to systems and
methods for handling collections of items that are presented
in a paginated user interface to a user. When interacting with
potentially large, paginated collections of items or data sets,
the user may wish to select more than one item in the pagi-
nated data set and perform a bulk operation to the selected
items. In some cases, a user may select all items associated
with a paginated collection of items and submit a request
facilitated by a user interface presented in a content page
generated by a content delivery system that performs a bulk
operation on the items or other items that may be stored
elsewhere. Additionally, some user interfaces allow the pres-
ervation of state as a user navigates across various pages of a
paginated set. In other words, whether the items in a collec-
tion of items that are selected and/or deselected by the user
can be preserved as the user pages through the paginated set.
Accordingly, submitting a bulk operation that includes a
potentially large number of selected and/or deselected items
canresult in arequest submitted by the user to a content server
that contains a potentially large set of identifiers that corre-
sponds to the selected items.

Therefore, embodiments of the disclosure can optimize
such a process by reducing the amount of data that is trans-
mitted from a client, particularly when a large number of
items in a collection in a paginated data set are presented to a
user and where the user selects multiple items in the collec-
tion to submit some type of data to a server with a request to
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perform an operation on the selected items. In the following
discussion, a general description of an environment in which
an embodiment of the disclosure can be implemented is pro-
vided, followed by a discussion of the operation of the same.

Accordingly, with reference to FIG. 1, shown is a net-
worked environment 100 according to various embodiments.
The networked environment 100 includes one or more com-
puting devices 103 and one or more client devices 106
coupled to a network 113. The network 113 includes, for
example, the Internet, intranets, extranets, wide area net-
works (WANS), local area networks (LLANs), wired networks,
wireless networks, or other suitable networks, etc., or any
combination of two or more such networks.

The computing device(s) 103 may comprise, for example,
a server computer or any other system providing computing
capability. Alternatively, a plurality of computing devices 103
may be employed that are arranged, for example, in one or
more server banks or computer banks or other arrangements.
For example, a plurality of computing devices 103 together
may comprise, for example, a cloud computing resource, a
grid computing resource, and/or any other distributed com-
puting arrangement. Such computing devices 103 may be
located in a single installation or may be dispersed among
many different geographical locations. In one embodiment,
the computing device 103 represents a virtualized computer
system executing on one or more physical computing sys-
tems. For purposes of convenience, the computing device 103
is referred to herein in the singular. Even though the comput-
ing device 103 is referred to in the singular, it is understood
that a plurality of computing devices 103 may be employed in
the various arrangements as described above.

Various applications and/or other functionality may be
executed in the computing device 103 according to various
embodiments. Also, various data is stored in a data store 116
that is accessible to the computing device 103. The data store
116 may be representative of a plurality of data stores as can
be appreciated. The data stored in the data store 116, for
example, is associated with the operation of the various appli-
cations and/or functional entities described below. In one
embodiment, the data store 116 can be implemented in one
computing device 103, and the other elements depicted can be
implemented in other computing devices 103 as can be appre-
ciated. In some embodiments, the data store 116 can represent
a cloud storage system.

The content delivery system 119 is one example of an
application that is executed on a computing device 103 in
order to provide access to content that is served over the
network 113. To this end, the content delivery system 119 acts
as a gateway through which requests are received and
responses transmitted to the clients 106. Additionally, users,
via a user interface in a content page facilitated by the content
delivery system 119, can submit requests that include data
entered via forms or other elements in the user interface that
include data submitted to the content delivery system 119. It
is understood that other applications and components, such as
anapplication implementing the hypertext transport protocol,
may be executed on the computing device 103 beyond those
described herein.

The computing device 103 may, in some embodiments,
provide many different applications that are involved, for
example, in providing services offered by an online merchant,
a search engine, or other services that involve delivering
content over a network 113. For example, the computing
device 103 may facilitate an inventory management applica-
tion or service through which users can view and/or manage
data regarding potentially large inventories in a warehouse
and/or fulfillment center. As another example, the computing
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device 103 can facilitate an electronic mail application in
which users can access and manage electronic mail via a
browser application, mail client, or other type of application.
The computing device 103 may also facilitate a search engine
and/or search indexer, etc., that facilitates the functionality of
a search engine. In these and other types of systems, users
may initiate content requests that result in potentially large
collections of items that in some cases can be presented in
paginated form in a user interface rendered on a client 106.
However, it should be appreciated that collections of items
served to a client 106 may not always be presented in a
paginated form.

In one embodiment, the content delivery system 119 can
facilitate the generating of dynamic content pages such as, for
example, dynamic web pages that are provided to clients 106
in response to various requests. These content pages can be
generated by the content delivery system 119 and include
client side code that is executed by a client device 106. Such
client side code can facilitate rendering of a user interface in
a client 106 as well as allow a user to interact with the user
interface to provide inputs and other interactions with the user
interface.

As will be described in further detail below, the pagination
application 125 can facilitate the handling of potentially large
collections of items that are also potentially presented in a
paginated user interface on a client. The pagination applica-
tion 125 can generate user interface elements that as well as
client side code embedded in a content page rendered on a
client 106 that reduce to computing and bandwidth require-
ments necessary for submission of bulk operations to various
items in a collection.

The data store 116 can include information about various
collections of items that are related to data accessible via a
client 106. A collection 131 can represent any assemblage of
data items 135 that can be presented in list or some other form
to a user in a user interface. A collection 131 can represent
data regarding inventory in a warehouse, emails in an email
system, products in an electronic commerce system, or any
other data. A collection 131 can also be associated with a
collection identifier 133 with which it can be referenced.
Additionally, the pagination application 125 may perform a
query against data in the data store 116 to generate a collec-
tion on the fly, which can then be presented to a user in a user
interface. For example, the pagination application 125 and/or
content delivery system 119 can perform a query against a
relational database to retrieve data that is requested by a client
106, generate a content page containing at least a subset of
this data, and transmit the content page to the client 106.
Therefore, although in the depicted embodiment collections
131 are shown are persisted in the data store 116, it should be
appreciated that in some embodiments they can be dynami-
cally generated instead.

The client device 106 is representative of a plurality of
client devices 106 that may be coupled to the network 113.
The client device 106 may comprise, for example, a proces-
sor-based system, such as a computer system. Such a com-
puter system may be embodied in the form of a desktop
computer, a laptop computer, a personal digital assistant, a
mobile device (e.g. cellular telephone, smart phone, etc.),
tablet computing system, set-top box, music players, or other
devices with like capability. The client device 106 can also
include a display device 141 upon which various content
pages 126 and other user interfaces may be rendered. The
client device 106 can also include one or more input devices
with which a user can interact with a user interface rendered
on the display device 141. For example, the client device 106
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can include or be in communication with a mouse, touch input
device (e.g., capacitive and/or resistive touchscreen), key-
board, or other input devices.

The client device 106 may be configured to execute various
applications, such as a content application 143 and/or other
applications. The content application 143 may be executed in
a client device 106, for example, to access and render content
pages 126, such as web pages, or other network content
served up by the computing device 103 and/or other servers.
In one embodiment, the content application 143 can comprise
a browser application. The client device 106 may be config-
ured to execute a special purpose application with which a
user can interact with a user interface generated by the pagi-
nation application 125 and/or on the device itself. In some
embodiments, certain functionality that is described in rela-
tion to the content delivery system 119 and/or pagination
application 125 can be partially or wholly executed in the
client device 106. In other words, a user interface can be
generated and/or customized by the pagination application
125 without interactions over a network 113 with the com-
puting device 103.

A content page 126 may be, for example, a dynamic net-
work page such as a dynamic web page or other type of
content. For example, while navigating through the various
content pages 126 made available through the content deliv-
ery system, the content application 143 may send a request for
a specific content page 126 to the content delivery system
119. The content delivery system 119 interfaces with the
appropriate application(s) executed on the computing device
103 such as the pagination application 125, as well as the data
store 116 or any other resource containing data necessary to
generate the desired content page 126 that is then transmitted
to the content application 143. In one embodiment, the con-
tent delivery system 119 can obtain a page template corre-
sponding to a requested content page 126 and populate the
template with at least a subset of a total number of items in a
collection 131 associated with a particular content request
received from the client 106.

Additionally, the content application 143 can also be con-
figured to execute client side code that is embedded in a
content page 126 generated by the content delivery system
119 and/or pagination application 125. Such client side code
can be configured to facilitate asynchronous updating of a
user interface provided by the computing device 103, input
and/or submission of data via forms or other user interface
elements, or other logical operations as can be appreciated.
Client side code can be implemented in any number of pro-
gramming, presentation, and/or scripting languages, which
can include, but are not limited to JavaScript, VBScript, cas-
cading style sheets, hypertext markup language (HTML), and
other languages and methods.

Next, a general description that provides examples of the
various ways in which the pagination application 125 can
facilitate the handling of collections of items that are provided
in a user interface. The pagination application 125 can gen-
erate a content page 126 that includes specialized client side
code that can make requests to perform one or more opera-
tions on multiple items in such a collection from a client 106
more efficient. In one embodiment, the pagination applica-
tion 125 can receive a content request for a content page 126
orany other user interface element that includes a list of items
from a collection 131. In some scenarios, the collection 131
requested by a client 106 may be too large to include in a
single content page 126 provided to the client 106. Accord-
ingly, the content page 126 transmitted to the client 106 as a
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result of a content request can include a number of items from
the collection 131 that is less than the total number of items in
the collection.

For example, suppose a content request received from a
client 106 is for a subset of items in a collection 131 of items
that numbers thousands of items. The pagination application
125 can generate a content page 126 that includes a subset of
the collection 131, such as fifty or a hundred items that can be
rendered in a single page on the client 106. As one example,
suppose a content request is related to a request for an email
inbox of a user, where the email inbox includes thousands of
emails. In this example, the pagination application 125 can
generate a content page 126 that can be rendered in a browser
that includes the most recent fifty emails in the inbox.

The content page 126 generated by the pagination applica-
tion 125 can include various user interface elements that
allow a user to select one or more items shown in the content
page 126. These user interface elements can include a selec-
tion element corresponding to each email in the content page
126 as well as various buttons, text input boxes and other user
interface elements. Additionally, the content page 126 gener-
ated by the pagination application 125 can also include a
select-all element that allows the user to select all items in a
collection 131 to which the items placed in the content page
126 correspond. In this way, the pagination application 125
can allow the user to select all elements in a collection 131
without sending data about each item in the collection to the
client or embedding such data in the content page. Accord-
ingly, if a user enables such a select-all element and submits
a request via the content page to perform an operation on all
items in the collection 131, the pagination application 125
and/or any other system to which the request is submitted can
perform the requested operation on all items in the collection
131 rather than only the number items displayed in the con-
tent page 126.

As one example, in the above-mentioned scenario of a
content page displaying a subset ofa collection of emails inan
email inbox, if the user selects such a specialized select-all
element and submits a request to the content delivery system
119 to delete all of the emails in the collection, such an
operation can be performed on all emails in the email inbox
corresponding for which a subset is displayed in the content
page. To this end, the pagination application 125 can embed
client side code that includes a collection identifier 133 cor-
responding to the collection 131. Therefore, if the select-all
element in the content page generated by the pagination
application 125 and submits a requests to perform an opera-
tion on the items in the collection 131, the content page can
include logic that transmits an argument that alerts the recipi-
ent of the request (e.g., the content delivery system 119) that
the select-all element has been activated as well as the col-
lection identifier 133 that allow the recipient to identity the
appropriate collection 131 on which to perform the operation.
In this way, the content page generated by the pagination
application 125 can allow the user to perform a bulk operation
on all items in the collection 131 without individualized data,
such as an item identifier, for each item in the collection 131
being embedded in the content page.

The pagination application 125 can also allow an operation
less than all items in a collection 131 that can also utilize
efficiencies realized by embodiments of the disclosure. Con-
tinuing the above-example, the pagination application 125
can generate a content page that includes client side code that
detects when the select-all element is activated by the user. If
the user, after activating the select-all element, subsequently
deselects a selection element associated with one or more
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items in the content page, the content page can build an
exclusion list that includes an item identifier corresponding to
the deselected items.

In one example, as noted above, the pagination application
125 can embed a collection identifier 133 corresponding to
the collection 131 with which the items in the content page are
associated. Additionally, each item displayed in the content
page generated by the pagination application 125 can be
associated with an item identifier that is also embedded in the
content page. The item identifier can uniquely identity an
item displayed in a content page within the collection 131
with which it is associated.

Therefore, the content page can include logic that builds an
exclusion list as described above that includes an item iden-
tifier corresponding to the items that are deselected by the
user’s interactions with the content page in the client 106.
Subsequently, if a user submits a request to perform an opera-
tion on the items selected in the content page, the request can
include an argument alerting the recipient of the request that
the select-all element is activated as well as the exclusion list
that identifies the deselected items. In this way, the user can,
via a content page generated by the pagination application
125, initiate a request to perform an operation on more items
in a collection 131 than are displayed in a content page with-
out an identifier or other data corresponding to each of these
items being embedded in the content page.

In some embodiments, the item identifier can uniquely
identify an item only with respect to the other items that are
displayed in the content page. In this scenario, the pagination
application 125 can take into account the ordering of the items
from the collection that are displayed in the content page as
well as a page number that the user is viewing in an ordered
list of items. Therefore, a request to perform an operation on
items from a collection 131 as described above can also
include an argument that describes the ordering as well as a
page number associated with the list of items. Accordingly,
the pagination application 125, content delivery system 119
or other recipient of a request to perform an operation on
items that are selected in the user interface can derive the
deselected items based upon the ordering of the items in the
collection as displayed in the content page, the page number
that the user is viewing as well as a collection identifier 133
and an exclusion list submitted with such a request by the
content page.

In other words, the recipient of the request can recreate the
collection 131 as well as the selected and deselected items
from the collection 131 with the various data submitted with
the request. In this way, as noted above, a user can initiate a
request to perform an operation on more items from a collec-
tion 131 than are displayed in a content page without an item
identifier or other information about all of the items in the
collection 131 being embedded in the content page. In some
embodiments, the content page 126 can be configured with
logic that submits, as an exclusion list, an argument corre-
sponding to a page number in a paginated set rather than item
identifiers corresponding to each ofthe items in a page. In this
scenario, a user can specify that a requested operation be
performed on all items in a collection except for those in a
particular page number that corresponds to a subset of the
collection as rendered in the content page. Accordingly, the
recipient of the request can recreate the collection 131 and
determined the items that were displayed on a page number
corresponding to such a page numbering argument. Subse-
quently, the recipient can perform the requested operation on
all items in the collection 131 except for the subset of the
collection 131 corresponding to the page numbering argu-
ment.
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Reference is now made to FIG. 2, which illustrates an
example user interface associated with a content page 126
generated by the pagination application 125 according to
various embodiments of the disclosure. The depicted content
page 126 can include logic generated by and embedded
within the content page 126 the pagination application 125. In
the depicted example, a subset of items in a collection 131 is
shown in a user interface. Many user interfaces can be asso-
ciated with a collection 131 of items that is too large to display
in a single content page 126 for various reasons, including
performance, bandwidth, aesthetic design considerations,
and other factors as can be appreciated.

Accordingly, the depicted content page 126 includes a
select-all element 201 according to embodiments of the dis-
closure. In the depicted example, the content page 126 can
also include a selection status element 203 can display a
number of correctly selected items by the user. Each of the
items from the collection 131 that are displayed in the content
page 126 can also be associated with selection element 205 as
well as an item identifier embedded in the content page 126
that uniquely identifies each item within the collection 131 or
uniquely identifies the item relative to the other items cur-
rently displayed in the content page 126. The example content
page 126 of FIG. 2 also includes various user interface ele-
ments that allow a user to initiate a request to perform an
operation on one or more selected items displayed in the
content page.

Continuing the example of FIG. 2, reference is now made
to FIG. 3 which illustrates the content page 126 when the
select-all element 201 is selected or activated. The depicted
select-all element 201 allows a user to select all items in a
collection 131 as opposed to only the items shown in the
content page 126. The pagination application 125 can embed
a total number of items in the collection 131 in the content
page 126 so that the selection status element 203 can provide
a visual cue to the user that he or she has selected all of the
items in the collection 131 as opposed to only the items shown
in the content page 126. Accordingly, if a user selects the
select-all element 201 and submits a request to a recipient
such as the pagination application 125, content delivery sys-
tem 119 or any other system to perform an operation on the
collection 131, the content page 126 can include an argument
that alerts the recipient system that the select-all element is
activated, which can inform the recipient system that the
operation should be performed on the entire collection 131.

Continuing the example of FIG. 3, reference is now made
to FIG. 4, which illustrates the content page 126 when the user
has selected the select-all element 201 and subsequently
deselected certain items from the collection 131 that are dis-
played in the content page 126. In this scenario, the pagina-
tion application 125 can build an exclusion list as the user
deselects items that includes an item identifier associated
with the deselected item. The content page 126 can also be
embedded with logic that changes a state associated with the
select-all element 201 if a user has activated the select-all
element 201 and subsequently deselects items shown in the
page. In such an example, the select-all element 201 can be
changed to a neutral state, an inactive state, or any state that
can provide a visual cue that varies from an active or selected
state. In this way, the content page 126 can provide a visual
cue that alerts the user that the select-all element 201 is
activated but that items in the page are also deselected.

If a user submits a request to perform an operation on the
selected items from the collection, the content page 126 can
include in the request an argument alerting the recipient of the
request that the select-all element is active as well as an
exclusion list that identifies deselected items from the collec-
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tion 131 by an item identifier. Accordingly, the recipient
system can perform the requested operation on all items from
the collection 131 that are not in the exclusion list. To illus-
trate an example of efficiency gained from such a methodol-
ogy, the example shown in FIGS. 2-4 shows a collection that
includes one hundred items. Therefore, if the user initiates a
request to perform an operation on the collection as shown in
FIG. 4, the content page can transmit a collection identifier
that is embedded in the content page, an argument that the
select-all element 201 has been activated, and an exclusion
list with the one deselected item. This would be in contrast to
a prior art system where potentially a list of ninety-nine item
identifiers would be submitted to the recipient system.

Referring nextto FIG. 5, shown is a flowchart that provides
one example of the operation of a portion of the pagination
application 125 according to various embodiments. It is
understood that the flowchart of FIG. 5 provides merely an
example of the many different types of functional arrange-
ments that may be employed to implement the operation of
the portion of the pagination application 125 as described
herein. As an alternative, the flowchart of FIG. 5 may be
viewed as depicting an example of steps of a method imple-
mented in the computing device 103 (FIG. 1) according to one
or more embodiments.

Beginning with box 501, the pagination application 125
can receive a content request associated with a collection 131
of items. In box 503, the pagination application 125 can
determine a total number of items, and in box 505 it can
generate a content page 126 associated with the collection. In
the case of a paginated set of data related to the collection, a
given content page can include a number of items from the
collection that is less than the total number of items. The
number of items included in a content page 126 can vary
depending on various user interface style constraints, require-
ments and other considerations as can be appreciated. As
noted above, a collection identifier 133 as well as the total
number of items in the collection 131 can be embedded in the
content page 126, as can item identifiers corresponding to the
items that are embedded in the page.

In box 507, the pagination application 125 can receive a
request to perform an operation on items in the collection 131
from the content page 126. In box 509, the pagination appli-
cation 125 can determine if a select-all element was active
when the submission was initiated by determining whether an
argument corresponding to the select-all element is in the
request. In box 511, if the select-all element was not active,
the pagination application 125 can perform the requested
operation on the selected items in the content page 126. In box
513, if the select-all element was active when the request was
initiated, the pagination application 125 can determine if
there is also an exclusion list included in the request. If not,
then in box 515 the pagination application 125 can perform
the requested operation on all items in the collection 131
identified by a collection identifier 133 in the request. If there
is an exclusion list associated with the request, then in box
517, the pagination application 125 can perform the requested
operation on all items in the collection 131 that are not iden-
tified by the exclusion list.

Reference is now made to FIG. 6, which illustrates one
example of logic that can be embedded in a content page 126
by the pagination application 125. The embedded logic that
builds an exclusion list that can in turn be associated with a
request to perform an operation on a collection 131. In box
601, the content page 126 can determine whether a select-all
element is selected. If not, then the content page 126 will not
generate an exclusion list. If the select-all element is acti-
vated, then in box 603, the content page 126 can identify
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whether an item is deselected. If so, then in box 605 the item
is added to the exclusion list. It should be appreciated that one
or more items can be selected as a user navigates a content
page 126 and/or a paginated set of content pages 126 associ-
ated with the collection 131. In box 607, the content page 126
can determine if the user has initiated submission of one or
more selected items on which an operation is to be performed.
If the user has initiated submission, then in box 609, the
content page 126 can generate such a submission, which can
include an argument corresponding to a page number in a
paginated collection, an ordering of the collection, and/or
whether the select-all element is selected. Additionally, the
submission can include the exclusion list generated by the
content page 126. Accordingly, as noted above, if the submis-
sion includes an exclusion list as well as an argument that
corresponds to selection of the select-all element, the recipi-
ent can perform a requested operation on all items in the
corresponding collection that are not in the exclusion list.

With reference to FIG. 7, shown is a schematic block
diagram of the computing device 103 according to an
embodiment of the present disclosure. The computing device
103 includes at least one processor circuit, for example, hav-
ing a processor 603 and a memory 606, both of which are
coupled to a local interface 609. To this end, the computing
device 103 may comprise, for example, at least one server
computer or like device. The local interface 609 may com-
prise, for example, a data bus with an accompanying address/
control bus or other bus structure as can be appreciated.

Stored in the memory 606 are both data and several com-
ponents that are executable by the processor 603. In particu-
lar, stored in the memory 606 and executable by the processor
603 are the pagination application 125, and potentially other
applications. Also stored in the memory 606 may be a data
store 116 and other data. In addition, an operating system may
be stored in the memory 606 and executable by the processor
603.

Itis understood that there may be other applications that are
stored in the memory 606 and are executable by the processor
603 as can be appreciated. Where any component discussed
herein is implemented in the form of software, any one of a
number of programming languages may be employed such
as, for example, C, C++, C#, Objective C, Java®, JavaS-
cript®, Perl, PHP, Visual Basic®, Python®, Ruby, Delphi®,
Flash®, or other programming languages.

A number of software components are stored in the
memory 606 and are executable by the processor 603. In this
respect, the term “executable” means a program file that is in
a form that can ultimately be run by the processor 603.
Examples of executable programs may be, for example, a
compiled program that can be translated into machine code in
aformatthat can be loaded into a random access portion of the
memory 606 and run by the processor 603, source code that
may be expressed in proper format such as object code that is
capable of being loaded into a random access portion of the
memory 606 and executed by the processor 603, or source
code that may be interpreted by another executable program
to generate instructions in a random access portion of the
memory 606 to be executed by the processor 603, etc. An
executable program may be stored in any portion or compo-
nent of the memory 606 including, for example, random
access memory (RAM), read-only memory (ROM), hard
drive, solid-state drive, USB flash drive, memory card, optical
disc such as compact disc (CD) or digital versatile disc
(DVD), floppy disk, magnetic tape, or other memory compo-
nents.

The memory 606 is defined herein as including both vola-
tile and nonvolatile memory and data storage components.
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Volatile components are those that do not retain data values
upon loss of power. Nonvolatile components are those that
retain data upon a loss of power. Thus, the memory 606 may
comprise, for example, random access memory (RAM), read-
only memory (ROM), hard disk drives, solid-state drives,
USB flash drives, memory cards accessed via a memory card
reader, floppy disks accessed via an associated floppy disk
drive, optical discs accessed via an optical disc drive, mag-
netic tapes accessed via an appropriate tape drive, and/or
other memory components, or a combination of any two or
more of these memory components. In addition, the RAM
may comprise, for example, static random access memory
(SRAM), dynamic random access memory (DRAM), or mag-
netic random access memory (MRAM) and other such
devices. The ROM may comprise, for example, a program-
mable read-only memory (PROM), an erasable program-
mable read-only memory (EPROM), an electrically erasable
programmable read-only memory (EEPROM), or other like
memory device.

Also, the processor 603 may represent multiple processors
603 and the memory 606 may represent multiple memories
606 that operate in parallel processing circuits, respectively.
In such a case, the local interface 609 may be an appropriate
network 113 that facilitates communication between any two
of the multiple processors 603, between any processor 603
and any of the memories 606, or between any two of the
memories 606, etc. The local interface 609 may comprise
additional systems designed to coordinate this communica-
tion, including, for example, performing load balancing. The
processor 603 may be of electrical or of some other available
construction.

Although the pagination application 125 and other various
systems described herein may be embodied in software or
code executed by general purpose hardware as discussed
above, as an alternative the same may also be embodied in
dedicated hardware or a combination of software/general pur-
pose hardware and dedicated hardware. If embodied in dedi-
cated hardware, each can be implemented as a circuit or state
machine that employs any one of or a combination of a
number of technologies. These technologies may include, but
are not limited to, discrete logic circuits having logic gates for
implementing various logic functions upon an application of
one or more data signals, application specific integrated cir-
cuits having appropriate logic gates, or other components,
etc. Such technologies are generally well known by those
skilled in the art and, consequently, are not described in detail
herein.

The flowcharts of FIGS. 5-6 show the functionality and
operation of an implementation of portions of the pagination
application 125 and/or a content page 126 generated by the
pagination application 125. If embodied in software, each
block may represent a module, segment, or portion of code
that comprises program instructions to implement the speci-
fied logical function(s). The program instructions may be
embodied in the form of source code that comprises human-
readable statements written in a programming language or
machine code that comprises numerical instructions recog-
nizable by a suitable execution system such as a processor
603 in a computer system or other system. The machine code
may be converted from the source code, etc. If embodied in
hardware, each block may represent a circuit or a number of
interconnected circuits to implement the specified logical
function(s).

Although the flowcharts of FIGS. 5-6 show a specific order
of execution, it is understood that the order of execution may
differ from that which is depicted. For example, the order of
execution of two or more blocks may be scrambled relative to
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the order shown. Also, two or more blocks shown in succes-
sion in FIGS. 5-6 may be executed concurrently or with
partial concurrence. Further, in some embodiments, one or
more of the blocks shown in FIGS. 5-6 may be skipped or
omitted. In addition, any number of counters, state variables,
warning semaphores, or messages might be added to the
logical flow described herein, for purposes of enhanced util-
ity, accounting, performance measurement, or providing
troubleshooting aids, etc. It is understood that all such varia-
tions are within the scope of the present disclosure.

Also, any logic or application described herein, including
the pagination application 125, that comprises software or
code can be embodied in any non-transitory computer-read-
able medium for use by or in connection with an instruction
execution system such as, for example, a processor 603 in a
computer system or other system. In this sense, the logic may
comprise, for example, statements including instructions and
declarations that can be fetched from the computer-readable
medium and executed by the instruction execution system. In
the context of the present disclosure, a “computer-readable
medium” can be any medium that can contain, store, or main-
tain the logic or application described herein for use by or in
connection with the instruction execution system. The com-
puter-readable medium can comprise any one of many physi-
cal media such as, for example, magnetic, optical, or semi-
conductor media. More specific examples of a suitable
computer-readable medium would include, but are not lim-
ited to, magnetic tapes, magnetic floppy diskettes, magnetic
hard drives, memory cards, solid-state drives, USB flash
drives, or optical discs. Also, the computer-readable medium
may be a random access memory (RAM) including, for
example, static random access memory (SRAM) and
dynamic random access memory (DRAM), or magnetic ran-
dom access memory (MRAM). In addition, the computer-
readable medium may be a read-only memory (ROM), a
programmable read-only memory (PROM), an erasable pro-
grammable read-only memory (EPROM), an electrically
erasable programmable read-only memory (EEPROM), or
other type of memory device.

It should be emphasized that the above-described embodi-
ments of the present disclosure are merely possible examples
of implementations set forth for a clear understanding of the
principles of the disclosure. Many variations and modifica-
tions may be made to the above-described embodiment(s)
without departing substantially from the spirit and principles
of the disclosure. All such modifications and variations are
intended to be included herein within the scope of this dis-
closure and protected by the following claims.

Therefore, the following is claimed:

1. A non-transitory computer-readable medium embody-
ing a program executable in a computing device, wherein,
when executed, the program causes the computing device to
at least:

receive a request for content from a client device, the

request being associated with a plurality of items;
determine a total number of the plurality of items associ-
ated with the request;

generate a content page comprising a number of the plu-

rality of items represented in the content page, wherein
the number of the plurality of items represented in the
content page is less than the total number of the plurality
of items, wherein the content page further comprises a
select-all element and a content submission user inter-
face element, wherein the content page further com-
prises:
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aplurality of instructions that, when executed, cause the
client device to at least determine whether the select-
all element is activated,

determine, in response to the select-all element being
activated, whether at least one selection element asso-
ciated with at least one of the plurality of items is
deselected,

associate, in response to the at least one selection ele-
ment being deselected, the at least one of the plurality
of items associated with the at least one selection
element with an exclusion list, and transmit the exclu-
sion list in conjunction with an operation request to
the computing device;

transmit the content page to the client device; and

perform an operation associated with the operation request

on at least one of the plurality items that is not in the
exclusion list.

2. A system, comprising:

a data store that stores item data; and

at least one computing device in communication with the

data store, the at least one computing device configured
to at least:
receive a request for content from a client device, the
request being associated with a plurality of items;
determine a total number of the plurality of items asso-
ciated with the request;
generate a content page representing at least a subset of
the plurality of items; and
transmit the content page to the client device;
wherein the content page further comprises a select-all
element, a content submission user interface element,
and an item selection element corresponding to each
of'the at least a subset of the plurality of items, and the
content page, when rendered by the client device, is
configured to at least:
build an exclusion list including at least one dese-
lected item in the content page in response to a user
selection of the select-all element;
in response to deselection of the item selection ele-
ment corresponding to a respective one of the at
least a subset of the plurality of items, associating
the respective one of the at least a subset of the
plurality of items with the exclusion list; and
transmit an operation request and the exclusion list to
the at least one computing device to perform an
operation on at least one item from the at least a
subset of the plurality of items that is not in the
exclusion list.

3. The system of claim 2, wherein a number of the at least
a subset of the plurality of items in the content page is less
than the total number of the plurality of items.

4. The system of claim 2, wherein the content page further
comprises an identifier uniquely identifying the plurality of
items associated with the request.

5. The system of claim 4, wherein the item selection ele-
ment associated with each of the plurality of items in the
content page facilitates a user selection or deselection of an
item.

6. The system of claim 4, wherein the content page, when
rendered by the client device, is further configured to at least
submit the identifier uniquely identifying the plurality of
items to the at least one computing device.

7. The system of claim 6,

wherein the operation request further comprises an argu-

ment identifying that the select-all element is selected.

8. The system of claim 7, wherein the at least one comput-
ing device is further configured to at least:



computing device is further configured to at least identify
which of the plurality of items are displayed in the content
page based at least upon the page selection argument.
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determine, from the operation request submitted by the
client device under control of the content page, an iden-
tity of the respective one of the at least a subset of the
plurality of items; and

perform the operation on the at least one item that is notin 35
the exclusion list.

9. The system of claim 7, wherein the at least one comput-

ing device is further configured to at least:

identify an ordering of the at least a subset of the plurality
of items as rendered in the content page, wherein the
respective item identifier is based at least upon the order-
ing; and

identify the respective one of the at least a subset of the
plurality of items based at least upon the respective item
identifier of the respective one of the at least a subset of
the plurality of items in the exclusion list.

10. The system of claim 2, wherein the request for the

content further comprises a page selection argument corre-

sponding to a page number, and wherein the at least one

11. The system of claim 2, wherein the request for the

content further comprises an ordering argument correspond-
ing to an ordering of the at least a subset of the plurality of
items in the content page, and wherein the at least one com-
puting device is further configured to at least identify which
of'the plurality of items are in the exclusion list based at least
upon the ordering argument.

12. The system of claim 6, wherein the at least one com-

puting device is further configured to at least embed an indi-
cator of a total quantity of the at least a subset of the plurality
items in the content page, and wherein the content page, when
rendered by the client device, is further configured to at least:

determine a first quantity of deselected items in the content
page;

calculate a second quantity of selected items by subtracting
the first quantity from the total quantity of the at least a
subset of the plurality of items; and

render the second quantity of selected items in the content
page.

13. A computer-implemented method, comprising:

identifying, in at least one computing device, a plurality of
items in a data store associated with a request for a
content page from a client device;

generating, in the at least one computing device, the con-
tent page representing a number of the plurality of items,
the number of the plurality of items represented in the
content page being a subset of the plurality of items, the
content page comprising a select-all element and an item
selection element corresponding to each of the subset of
the plurality of items;

transmitting, from the at least one computing device, the
content page to the client device; and

wherein the content page, when rendered by the client 55
device, is configured to cause the client device to atleast:
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build an exclusion list including at least one deselected
item in the content page in response to a user selection
of the select-all element;

in response to deselection of the item selection element
corresponding to a respective one of the subset of the
plurality of items, associating the respective one of
the subset of the plurality of items with the exclusion
list; and

submit the exclusion list in conjunction with an opera-
tion request to the at least one computing device to
perform an operation on at least one item from the
subset of the plurality of items that is not in the exclu-
sion list.

14. The computer-implemented method of claim 13,
wherein the content page further comprises an identifier with
which the plurality of items can be identified.

15. The computer-implemented method of claim 13,
wherein the content page further comprises a plurality of item
selection elements, wherein each of the plurality of item
selection elements allows a user to select and deselect at least
one of the plurality of items.

16. The computer-implemented method of claim 14,
wherein the content page, when rendered by the client device,
is further configured to cause the client device to at least
submit the identifier for the plurality of items to the at least
one computing device.

17. The computer-implemented method of claim 14,

wherein the operation request further comprises the exclu-

sion list and an argument identifying that the select-all
element is selected.

18. The computer-implemented method of claim 17, fur-
ther comprising:

determining, in the at least one computing device, from the

operation request submitted by the content page, an
identity of the respective one of the subset of the plural-
ity of items in the exclusion list; and

performing, in the at least one computing device, the opera-

tion on each of the plurality of items that are not in the
exclusion list.

19. The computer-implemented method of claim 17,
wherein the operation request further comprises an additional
argument corresponding to an ordering of the subset of the
plurality of items in the content page, and the at least one
computing device identifies the respective one of the subset of
the plurality of items based at least upon the ordering.

20. The system of claim 2, wherein the operation request
specifies to perform the operation on all the plurality of items
that are not in the exclusion list.

21. The method of claim 13, wherein the operation request
specifies to perform the operation on all the plurality of items
that are not in the exclusion list.

22. The method of claim 13, wherein the operation request
specifies to perform the operation on all the plurality of items
in the subset of the plurality of items that are not in the
exclusion list.



